Using a most comprehensive weekly dataset of 'A' shares listed on the Chinese stock market, this paper examines short-term contrarian strategies under different market states from 1995-2010. We find statistically significant profits from contrarian strategies, especially during the period after 2007, when China (along with other countries) experienced an economic downturn following the worldwide financial crisis. Our empirical evidence suggests that: (1) no significant profit is generated from either momentum or contrarian strategies in the intermediate horizon.
Introduction
In the recent years, a large number of articles have provided substantial evidence that the return of the assets can be predicted by using historical data. The empirical evidence challenges the paradigm of the weak-form efficient market hypothesis (EMH) and questions the well-accepted capital asset pricing model, which are the two cornerstones of modern financial theory. Our focus is on two types of investment strategies that emerge from this literature: contrarian (De Bondt and Thaler 1985, 1987) and momentum (Jegadeesh and Titman, 1993) strategies. A contrarian strategy takes advantage of the negative autocorrelation of asset returns and is constructed by taking a long position in stocks which perform badly in the past and shorting stocks which perform well in the past.
1 In contrast, a momentum strategy is based on short selling past losers and buying past winners. Empirical evidence suggests that these two strategies mutually co-exist, since the contrarian strategy is supported for very short-term holding period (usually around one month) and long-term period (usually more than 36 months), while the momentum strategy is profitable in short-to-medium
horizons. Subsequent studies have demonstrated that the profitability of both contrarian and momentum strategies are international (e.g., Griffin et al, 2003 , Clare and Thomas, 1995 , Chui et al, 2005 , Hameed and Kusnadi, 2002 . Although there are sufficient supportive evidence for both strategies, the source and interpretations of the profits is a subject of much debate.
The earliest and most influential evidence that there is long term reversal in the US market was provided by De Bondt and Thaler (1985, 1987) . They found that when ranked by the previous cumulated returns in the past three to five years, the losers outperform the previous winners by nearly 25% in the subsequent three to five years.
Three alternative explanations for such an outcome have been proposed. The first is a size effect, with the losers tending to be those stocks with small market value and overreaction being most significant for small firms. Zarowin (1990) and Chopra et al. (1992) examine the size effect and find that when size controlled for, the returns of the losers are reduced. They argue, however, that the efficient market hypothesis still holds for larger firms. Second, Chan (1988) and Ball and Kothari (1989) argue that time-varying risk has been neglected. Ball and Kothari (1989) find that the coefficients of the risk premia of the losers are larger than those of the winners in the period after the formation of the portfolios; therefore the differences in the returns between losers and winners can be explained by the differences in risk premium. Fama and French (1996) examine both contrarian and momentum strategies and show that while contrarian strategies can be explained by their three-factor model, their multi-factor model failed to explain momentum profits in the intermediate term. The third explanation is based on market microstructure related effects, such as bid-ask biases, illiquidity, etc. Conard and Kaul (1998) show that part of the return reversal is due to the bid-ask bounce of the price.
Momentum strategies were first reported by Jegadeesh and Titman (1993) who returned to review and evaluate the subsequent literature using out-of-sample tests Jegadeesh and Titman (2001) . They find that momentum profits continue after 1990, which indicates that their original findings were not due to a data snooping bias.
Indeed they suggest that the robustness of momentum returns appears to be in conflict with standard asset-pricing models and may be driven by investors' cognitive biases or under-reaction to information, such as earning announcements. Thereafter a large and growing literature has presented a variety of explanations ranging from data issues, such as microstructure and data snooping biases to rational risk-based explanations (Conard and Kaul, 1998; Grundy and Martin, 2001) , as well as to irrational behavioural stories (Barberis et al., 1998; Hong et al., 2000; Grinblatt and Han 2005, etc.) .
In this paper, we investigate the profitability of the contrarian strategy in the Chinese stock market. Our work is motivated by the following issues: Firstly, there are a limited number of studies of investment strategies in the Chinese market, despite the fact that China is one of the fastest growing economies in the world. The reason for this is mainly due to both the short history of stock trading and the limited access for the global investors (Kang et al, 2002) . In a recent study, Naughton et al (2008) investigate momentum strategies in the Chinese market although their study is hampered by the limited sample period which ranges from 1995 to 2005. A further consideration is that very few studies have focused on the performance of investment strategies in China for the period including the worldwide financial crunch, which starts from 2007, despite that China was the first to recover from the economic downturn (Ji, 2010).
Secondly, the Chinese stock market is unique in respect of divergences from the theory of rationality (Drew et al, 2004) , the dominance of individual investors within the market (Kang et al, 2002) , different regulatory environment, different trading practices and different behaviour of individual investors (Hu, 1999 argues that Chinese equity market has a low average systematic risk and stationary conditional beta when measured against the world market.
Thirdly, although Kang et al. (2002) claim that individual investors are the main composition (99%) of stock market participants, the corporate financial data available to the public is not reliable, resulting in asymmetric information in the market. Under this circumstance investors tend to trade depending on their private information or 'rumours' around the market, causing overreaction to the news and hence causing the stock price to deviate from fundamentals. This raises the possibility of short-term overreaction to information that leads to contrarian profit thereby providing motivation for the current study.
This paper contributes to the literature on the topic of investment strategies in
Chinese market in several ways. The data used for this study is the most recent and comprehensive used compared to previous studies on the Chinese market. We include all 'A' shares listed on both the Shanghai stock market and the Shenzhen stock market.
The data spans the period from January, 1995 to April, 2010, which covers the period before and after the 2007 financial crisis. 3 In addition, we investigate the profitability of contrarian strategies following different market states, which to the best of our knowledge has not been studied before using Chinese date. The significance of such research is twofold: Firstly, one of the possible explanations of contrarian profits is that the investors are overconfident about their private information and overreact to it (Daniel et al. 1998 The rest of the paper is organized as follows. Section 2 presents the data and methodology employed. Section 3 discusses the empirical results together with the evaluation of the sources of contrarian profit and Section 4 concludes.
Data and Methodology

Data
The 
Portfolio formation
The test for the profitability of contrarian trading strategies in this paper follows the methodology proposed by De Bondt and Thaler (1985, 1987) and Jegadeesh and Titman (1993) . In this paper, an overlapping methodology is adopted. In any given month/week t , the contrarian strategy holds a set of portfolios that are selected in the current month as well as in the previous 1  K months/weeks. The strategy closes out the position initiated in month/week K t  . Hence, under this trading strategy we revise the weights on K 1 of the securities in the entire portfolio in any given month/week and carry over the rest from the previous month/week.
The trading strategy consists of three basic steps. First, individual stocks are ranked according to cumulative continuous returns (CCR) for each stock i on past J months/weeks of continuously compounded monthly/weekly returns in the initial portfolio formation period.
where it R is the logarithmic return calculated by closing price in month/week t for company i .
Second, in each month/week t , the entire set of securities is divided into ten equal deciles in descending order based on i CCR s. The top decile and bottom decile stocks are labelled as 'winners' and 'losers' respectively. In month/week t , a loser-minuswinner portfolio is formed which shorts winner portfolio and longs loser portfolio.
The third and final step of the trading rule is to determine the profits of a loserminus-winner portfolio:
is the average return of the portfolios constructed by the method mentioned in the second step. The trading strategies are replicated for each stated period t and the mean return of the strategy for each horizon is simply the average of all the replications. If the mean return of the loser-minus-winner portfolios is significantly different from zero then the contrarian strategy is profitable. The tstatistics reported have all been adjusted for Newey-West standard error (Newey and West, 1987) . For monthly data, the portfolios is formed at the end of each month based on the past cumulative returns; whereas for weekly data, the portfolios is formed on each Wednesday (if the day is a non-trading day, then the next trading day is used) to avoid the weekday seasonalities, e.g. Monday effect or Friday effect.
Market States
To analyse the effect of state of market on the contrarian trading strategy, periods need to be categorised according to appropriate description of bull or bear markets. Cooper et al. (2004) define market conditions by observing past 36 months market performance. In this paper, however, we find that investment strategies with short formation/holding periods (4 to 8 weeks) generate greater profits (as shown in next section). As those portfolios are rebalanced very frequently, a short-run market condition might be more appropriate for this study. Hence we modified the market states definition by Cooper et al. (2004) and define an 'up' market period as one in which the market return over three-month prior to the portfolio holding period is nonnegative, and a 'down' market period as one in which market return are negative. 4 Then the profits generated by the contrarian strategy constructed just following the 'down' market and 'up' market are estimated.
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To test whether the mean returns of contrarian strategies is equal to zero following 'up' market and 'down' market, the time-series of contrarian returns ct R are regressed on 'up' and 'down' dummy variables with no intercept. 
Empirical Results
This section evaluates the profitability of a contrarian investment strategy in the Chinese stock market during the period between January 1995 and April 2010. 6 The results are reported in four parts as follows: 1. The results of overlapping observations with monthly data; 2. The results of overlapping observations with weekly data; 3.
The results of the profitability of contrarian strategy following different market states 4 We use return of Shanghai Composite Index to represent the market performance. 5 We also define the market condition based on past 12 months and 24 months market performance, which is suggested in Cooper et al. (2004) , the results of profitability of contrarian strategies are consistent. 6 For monthly data the sample spans the period from January 1995 to December 2009. and 4. The evaluation of the possible sources of the contrarian strategy profits in the Chinese market.
Overlapping monthly observations ( January 1995 to December 2009)
Results for the conventional contrarian strategy for monthly data are reported in Table 1 . It is observed that all returns of contrarian strategies are positive; suggesting that contrarian strategies are appropriate for the Chinese market. The most profitable strategy is to construct portfolios based on past three month performance and hold them for one month. This would generate an average monthly contrarian profit of 1.1% (annually 13.2%). The results of J=K=1 strategy, which produces an average monthly return of 0.818%, are comparable to those reported by Kang et al (2002) .
Results show that the contrarian strategy with three month holding period based on previous one month performance also generates statistically significant profit with monthly return of 0.577%. However for the portfolios with a holding period longer than 3 months produce neither contrarian nor momentum profit. 7 Although our result is different from those of Jegadeesh and Titman (1993) studying the US market, the difference could be explained by Hu (1999)'s argument that the trading practice, composition, behaviour of investors and regulatory environment in China's stock market are very different from other markets.
In addition, our results are different from previous works which studied the Chinese market in terms of that we do not find the evidence of the intermediate-term momentum profit (Naughton et al, 2008 , Kang et al, 2002 . We attribute this difference to the different data sources, sample sizes and sample periods. With a wider range of sample size and longer sample period, it's not surprised that our study 7 We also examine the cases for J=K=12,24 and the profits are not significant. produces different results.
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As the monthly results show that the significant profits only exist for short formation and holding periods (less than 3 months), it suggest that a short-run contrarian strategy is appropriate for the data under study. Hence, we use weekly data to further evaluate the profitability of contrarian strategy. The following section reports the results.
Overlapping weekly observations (January 1995 to April 2010)
Results for contrarian strategies on weekly basis are reported in Table 2 . The most profitable strategy is to short the past winners and buy the past losers based on previous one week's performance, then hold the portfolio just for one week. This strategy will generate averagely 0.67% return per week, equivalent to an annual return of 34.84%. Given the same formation period J, the profits decrease gradually as the holding periods increase. Interestingly, the profits fall when J=2, rise again when J=4, then disappear gradually for the cases when J is greater than 16, implying that the stock prices in the Chinese market reverse very quickly and a short term contrarian strategy might be the most suitable investment strategy. This finding may arise from the fact that individual investors are the majority participants in the Chinese market and most of them are interested in short-run speculation (Hu, 1999) .
Profits of contrarian strategy following different market states
As the investors tend to be more aggressive and their behaviours are more speculative, the Chinese market is more volatile than other markets in developed countries. 9 We define the market as 'up' market if the cumulated return of the market is positive for the past 13 weeks 10 , and 'down' market is the one with negative cumulated return for the past 13 weeks.
As shown in Table 3 , interestingly we find that for the contrarian strategies with same formation period and holding period, the one following 'down' market is relatively more profitable than the one following 'up' market, with exception of However, we also observe some extreme cases, e.g., when portfolios are formed based on 8 and 12 previous weeks' performance in the 'down' market, and held for the following one week, they generate returns as high as around 0.58%, which is equivalent to a massive annual return over 30%. We suspect those high profits are spurious due to microstructure effect, as discussed in the following section. In addition, rebalancing portfolio at one week frequency might not be practical in reality.
The evaluation of the possible sources of the profits
A. microstructure effect
According to Lehmann (1990) and Conrad et al (1997) , short term contrarian profits maybe magnified because of the bid-ask spread and non-synchronous data. To correct the possible microstructure bias, we leave one week between the formation and holding periods, and re-examine the profits from the contrarian strategies.
After microstructure adjustment, some of the profits become statistically insignificant, which indicates that the microstructure effect do magnify contrarian profits 11 . However, there are still about one third of the cases remain statistically significant, even though less profitable. Interestingly, for very short-run strategies, e.g.
J=K=1,2, the contrarian profits become significantly negative. This confirms our conjecture in last section that the extremely high profits in some cases when K=1 are spurious. After the bid-ask spread adjustment, there are no contrarian profits for any formation periods with one week holding period. Nevertheless, as J and K increases, the contrarian strategy becomes significantly profitable. The returns of the strategies with 4 and 8 weeks formation period and over 4 and 8 weeks holding period are statistically significant at 5% significant level with weekly returns around 0.2%.
The results for the whole sample period after microstructure adjustment are consistent with those without adjustment 12 . Contrarian strategies with two to twelve weeks' holding periods based on past four to sixteen formation periods following 'down' market have averagely around 0.3% weekly returns. Although for the same formation and holding periods some strategies are not significantly profitable for the whole period, the profits are statistically significant following the 'down' market. Table 4 shows profitability of the contrarian strategy for sub-sample period, i.e.
from 2007 to 2010 after microstructure adjustment, the same strategies produce greater profit than those for the entire sample period. For example, the contrarian strategy which is constructed based on the performance of past 12 weeks and held for 4 weeks produces significantly positive return of 0.57% per week, which is much higher than 0.22% per week for the whole sample period with the same formation period and holding period. This implies that contrarian strategy could be used as an alternative solution for the investors to cope with the worldwide financial crisis.
B .Investors' overreaction to information
In Table 5 following 'down' market is from shorting winner portfolios. Another point worth mentioning is that we find when separating winner and loser portfolios, the returns of winners are not significant either following 'up' market or 'down' market, with the exception of J=1,2 cases following 'up' market. However the returns of losers are positively statistically significant following 'up' market for most of the cases, suggesting that following 'up' market only buying past losers will also make significant profit.
C. Common risk factors (Fama-French three factor model adjustment)
Fama and French (1996) explained contrarian profits in the UK market with their three-factor model, they show that when adjusted by market risk premium, size effect and book-to-market ratio, the returns of contrarian strategies become statistically insignificant. We hereby use Fama-French multi-factor model to investigate whether these three factors play an important role in explaining contrarian profits in the Chinese market. To this end, we estimate the following equation with Fama MacBeth two step approach (Fama and MacBeth, 1973) :
where ct R is the return from contrarian strategy in week t after the microstructure adjustment; ft r is the proxy of risk free rate for week t, here we use one-year deposit rate; mt r is the return of the within-sample value weighted market return in week t; t SMB is return of the "small minus big" portfolio (which stands for the size effect) and t HML is return of the "high minus low" portfolio in week t (which stands for the book to market ratio). 13 The constant  is the adjusted return of the portfolio. If the Fama and French three factor model can explain the contrarian return,  should not be significantly different from zero.
We find that both for the whole sample period and sub-period of 2007 to 2010, after risk adjustment, some of the contrarian strategies' profits are still statistically significant, suggesting that the Fama-French three-factor model cannot fully explain contrarian profits. 14 In addition, Table 7 reports the risk adjusted contrarian returns following different market states 15 . Interestingly, although after adjusted by FamaFrench three factors the contrarian profits are no longer significant for the whole sample period, the three factors still cannot fully explain the profit following the 13 We construct the SMB and HML factors following the methodology proposed by Fama and French (1993) . See detailed construction description in Appendix. 14 Results are not reported here and available upon request. 15 Results for holding period longer than 8 weeks are not reported here and available upon request.
'down' market (for example, the cases of 4 and 8 weeks formation period). Given the fact that the profits following the 'down' market generate the overall profitability, we conclude that the risk premium, size and book-to-market value are not of all the sources of the contrarian profit.
Conclusions
In this paper, we investigate contrarian strategies in the Chinese market, which include all domestic stocks listed on both Shanghai and Shenzhen Stock Exchange.
We find significant short term contrarian profit, especially with four to sixteen weeks'
holding period based on previous four to sixteen weeks' performance when using overlapping method. The results indicate that the Chinese stock market does have unique features comparing to developed markets. The return reversal incurs in short period and therefore portfolios need rebalancing frequently. The findings may be explained by the short-termism and highly speculative behaviour of Chinese investors.
In addition, we examine the performance of contrarian strategies following different market states. Evidence shows that short term contrarian strategies are more profitable following 'down' market. In other words, the market condition could be used as a predictor of the magnitude of the contrarian profit. The result not only provides practical implications for both practitioners and investors, especially during the post-crisis period when most of the countries are still struggling with the gloomy economy, but also indicates the possible source of the contrarian profits given that the investors react to information differently under different market states. Furthermore, we find that for most of the cases past losers outperforms past winners following both 'up' market and 'down' market, although both winners and losers have negative returns following the 'down' market and positive returns following the 'up' market.
This agrees with the literature that investors' overreaction to information is one of the sources of the contrarian/momentum profits.
The effect of bid-ask bias has also been examined. The results show that the bidask spread do magnify the profitability of the contrarian strategy, however, the profits remain significant after the adjustment. In addition, the strategy is more profitable from 2007 to 2010 (financial crunch period), providing supplementary evidence that the short term contrarian strategy could be used as a 'shelter' for the 'down' market.
In addition, the Fama-French three factor model cannot fully explain contrarian profit, as well as for cases following the 'down' market. Table 2 presents average weekly returns for contrarian strategies for the time period January 1995 to April 2010. L-W, losers and winners represents the loser-minus-winner portfolio, loser and winner portfolios. J and K represent weekly formation and holding periods. The numbers in the parentheses are t-values based on Newey-West autocorrelation consistent standard errors. The symbols ***, ** and * indicate, respectively, significance at 1%, 5% and 10% levels. Table 3 presents average weekly returns for contrarian strategies following different market states for the time period from January 1995 to April 2010. J and K represent weekly formation and holding periods. The numbers in the parentheses are t-values based on Newey-West autocorrelation consistent standard errors. The symbols ***, ** and * indicate, respectively, significance at 1%, 5% and 10% levels. Table 4 presents average weekly returns for contrarian strategies after the microstructure effect adjustment (skipping one week between the formation and holding periods) for the time period from January 2007 to April 2010. L-W represents the loser-minus-winner portfolio. J and K represent weekly formation and holding periods. The numbers in the parentheses are t-values based on Newey-West autocorrelation consistent standard errors. The symbols ***, ** and * indicate, respectively, significance at 1%, 5% and 10% levels. Table 5 presents average weekly returns for loser and winner portfolios following 'up' market, after the microstructure effect adjustment (skipping one week between the formation and holding periods), for the time period from January 1995 to April 2010. J and K represent weekly formation and holding periods. The numbers in the parentheses are t-values based on NeweyWest autocorrelation consistent standard errors. The symbols ***, ** and * indicate, respectively, significance at 1%, 5% and 10% levels. Table 7 presents average weekly returns for contrarian strategies following different market conditions, after microstructure effect adjustment and after the risk adjustment by a FamaFrench three factor model, for the time period from January 1995 to April 2010. The risk adjusted returns are reported in the second column. Rm-rf, SMB and HML represent the coefficients of market, size and value factors defined in the Fama-French model. J and K represent weekly formation and holding periods. The numbers in the parentheses are t-values based on Newey-West autocorrelation consistent standard errors. The symbols ***, ** and * indicate, respectively, significance at 1%, 5% and 10% levels.
